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Abstract Student performance is related to motivation to learn. As motivation generally
declines during lower secondary education, one might expect performance to decline as well
during this period. Though, until now, it has been unclear whether this pattern exists. In the
present study, we examined student performance during the early years of secondary education
from a developmental perspective. Participants were 1544 Dutch secondary school students
across three grades (grades 7 to 9). To investigate student performance trends, we analysed
report card grades by using hierarchical linear modelling with two levels (level 1, time point;
level 2, student). Potential moderators to be examined were (1) gender, (2) school type and (3)
initial level. A linear decline in report card grades from grade 7 to 9 was found for boys
and girls, in all school types, and regardless of initial level. Two variables moderated the
steepness of the decline: school type and initial level. Gender and school type had a main effect
on performance level. The same pattern was observed for the subset of ‘core subjects’—Dutch,
English and mathematics. Motivational and cognitive factors that may explain the performance
decline are discussed.
Keywords Student performance trends .Motivation development . Adolescence . Report card
grades . Secondary education
Student performance in lower secondary education is related to motivation to learn at school.
Across various empirical studies, a clear pattern emerges: If a student is more motivated to
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learn, he or she performs better in school (e.g. Guay and Vallerand 1997; Pintrich and de Groot
1990; Robbins et al. 2004). Notably, a consistent finding in research on academic motivation is
that motivation tends to decline after the transition from primary to secondary education
(Eccles et al. 1991; Gottfried et al. 2001; Peetsma et al. 2005). This decline in academic
motivation occurs most consistently during early adolescence, until 15 or 16 years of age
(Gillet et al. 2012; Gottfried et al. 2001). Given the interdependence of academic motivation
and student performance, one might expect performance to decline as well during the early
years of secondary education. However, it is unclear whether performance level decreases with
a similar pattern to motivation. This study is the first to present data on performance
development, in terms of report card grades of all subjects.
Age trends in student performance
To our knowledge, only two studies report on age trends in student performance during the
early high school years. Peetsma et al. (2005) reported a general decline in student perfor-
mance in a cross-sectional study of 12- to 16-year-olds across four countries: the Netherlands,
Switzerland, Czech Republic and eastern parts of Germany. Student performance was assessed
using report card grades in mathematics and the mother tongue on the last report card of the
year. These school grades were made comparable across countries. Mean scores of investment
and performance level decreased with increasing age (i.e. three consecutive age cohorts). A
limitation of this study with regard to a developmental perspective on performance is that the
concepts were investigated in a cross-sectional study. In a longitudinal study, Gottfried et al.
(2007) reported a decline in mean levels of math performance during the early high school
years. These researchers used percentile grades on a standardized test to compare student
performance between the ages of 9 and 17. The percentile grades were norm-referenced and
corrected for grade level and age. As the authors described, this performance measure therefore
measures ‘the relative change in standing and not absolute value in change over time’
(Gottfried et al. 2007, p. 319). Moreover, as the results of this study are limited to mathematics,
it is unclear whether similar conclusions can be drawn for other subjects. This limitation also
holds for the study of Peetsma et al. (2005), which was limited to mathematics and the mother
tongue.
The present study reports on changes in performance levels of young adolescents (12 to
15 years) in lower secondary education. Similar to the performance measure used by Peetsma
et al. (2005), we used end-of-the-year report card grades and extended this with a longitudinal
approach across a 3-year time span and the inclusion of all school subjects. In the Netherlands,
level of student performance is determined with grades received for different tests and
assignments throughout the school year, which are taken together on a report card. Report
card grades therefore reflect the student’s performance level for each subject at the end of each
school year. At the end of the school year, report card grades determine whether a student is
allowed to advance to the next grade. If grades fall below a predetermined level, the student is
advised to switch to another school type or retake the same grade. School grades as measures
of student performance, therefore, are important determinants of how students’ school careers
proceed. These measures are common in practice; however, their trends have not been studied
thoroughly.
Based on reports of declining trends in motivation (e.g. Eccles et al. 1991; Gottfried
et al. 2001; Peetsma et al. 2005), and the interdependence of motivation and performance
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(e.g. Guay and Vallerand 1997; Pintrich and de Groot 1990; Robbins et al. 2004), we
expected to observe an overall declining trend in student performance. It is unclear
though whether student performance declines for all subjects at a similar pace. For
example, Gottfried et al. (2001) found a significant decline in intrinsic motivation for
three important academic subjects—math, science and reading—between the ages of 9
and 16 but did not observe a decline in motivation for social studies. Jacobs et al. (2002)
observed that task value declined across the domains of mathematics, language and
sports, although the extent and rate of decline varied. In the present study, we compared
the developmental trend across all subjects with the trend for three subjects—Dutch,
English and mathematics. These subjects are considered the three ‘core subjects’ in the
Netherlands, which means that every student in every type of education is expected to
obtain sufficient knowledge of and skills in these subjects. The greater importance
attached to these subjects may lead to a different performance trend; e.g. the performance
decline for these highly valued subjects might be less steep than for performance across
all subjects. In the present study, we compared the developmental trend for performance
on the core subjects with the trend for overall student performance.
Moderators of development of student performance
Trends in student performance might be moderated by several factors. A first potential
moderating factor in development of performance level is gender. Research has indicated that
secondary education girls tend to perform at a higher level than boys (Duckworth and
Seligman 2005; Eccles 1987; Fischer et al. 2013; Wigfield and Wagner 2005). For example,
Duckworth and Seligman (2005) showed that high school girls obtained higher grades than the
boys. This difference was attributed to boys being less self-disciplined in their studies than
girls. However, no difference in performance level was found when this was measured using a
norm-referenced skills test. Regarding the development of boys’ and girls’ performance,
different patterns have been suggested. On the one hand, Hill and Lynch (1983) argue that
during adolescence, gender role expectations intensify, resulting in increased behavioural
differences between boys and girls. On the other hand, Jacobs et al. (2002) argue that
differences in self-competence and task values between boys and girls converge during
adolescence. Watt (2004) found no evidence for either a gender intensification or convergence
hypothesis when focusing on mathematics and English self-perceptions, task values and task
perceptions. Also, Mok et al. (2014) found that gender did not affect the growth rate of
mathematics scores on a vertically equated scale between grades 3, 6 and 9. Overall, research
into the developmental patterns of adolescent boys’ and girls’ motivation and performance
does not provide a clear hypothesis of performance trends. The present study considers to what
extent different performance trends and diverging or converging growth trajectories can be
seen amongst boys and girls.
A second potential moderator of student performance development is school type. In
the Dutch school system, secondary education consists of different school types or
tracks. At the transition from primary to secondary school, on average at the age of
12, each student is placed in a pre-vocational, senior general secondary or pre-university
education track. This is done based on a combination of the primary school teacher’s
advice and a test score on a national ability test in the domains language and calculation.
The only study conducted in the Netherlands on student performance (Dutch and
mathematics) at different school types found no specific relation between school type
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and developmental trends in student performance between grades 7 and 9 (Veenstra
1999). In the present study, we explored potential differences in performance develop-
ment across all school subjects for students at different school types.
A third potential moderator of performance development may be the student’s average
performance level in seventh grade (the first year after the transition to secondary school).
Some students obtain relatively high performance levels and, due to their greater ability or
motivation levels, they might maintain their relatively high performance level throughout
lower secondary education. The literature offers no guidance in this respect; it is unclear
whether high performers maintain this level or whether they are subject to the same decline as
the other students in their class. Indeed, due to the regression-to-the-mean effect, high scorers
may display a relatively strong decline during this period. In the present study, we investigated
whether high performers in grade 7 might follow a different developmental trend from the low
to average performers.
In the current study, we examined student performance during the early years of secondary
education from a developmental perspective, by analysing report card grades across three
grades. Two research questions guided data analysis: (a) Does student performance decline
during lower secondary education? and (b) Is this trend moderated by (1) gender, (2) school
type or (3) initial level?
Method
Participants
The data for the current study consisted of the end-of-the-year report card grades of 1544
students who started secondary school in 2010, and for whom data was available from grade 7
to 9. The students were in schools which are part of a network of the Leiden University
Graduate School of Teaching, in which collaboration is focused on teacher education. The
participating group of students is a cross section of the Dutch secondary school population, as
it includes students (a) from all three school types (see below), (b) from rural, suburban and
urban regions and (c) from different socioeconomic backgrounds. Boys (49 %) and girls were
approximately equally represented in the sample.
The students came from all three school type levels, which in the Netherlands means that
they were in either the pre-vocational, the senior general secondary or the pre-university school
type. These school types are of increasing levels of difficulty. Pre-vocational education
prepares for senior vocational education, senior general secondary education prepares for
higher professional education, and pre-university education prepares for university. In addition
to these three levels, so-called ‘combination classes’ are provided in grades 7 and 8, which are
a combination of pre-vocational and senior general secondary, or of senior general secondary
and pre-university education. These combination classes give students the opportunity to
experience which school type fits best. Combination classes do not exist in the ninth grade.
By that time, all students are assigned to one of the three school types. Table 1 presents the
distribution of students across school types in grade 7 (including combination classes) and in
grade 9 (no combination classes). Table 1 also shows the changes in school type that were
made between grades 7 and 9. It shows that in total, 628 students stayed in the same school
type between grades 7 and 9, 371 students changed to a higher-level school type, and 538
students changed to a lower school type.
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Procedure
The participating secondary schools broadly represent the student population in the Nether-
lands as they included all school types in a mixture of urban and rural regions. Most schools
offer a combination of school types; a few schools offer a single school type. Especially in the
Dutch context, most schools offer multiple school types under one roof, in order to make sure
that students can stay in the same school, even if they have to make a change in school type.
We asked all schools in this network for permission to use report card grades of the first 3 years
of secondary school of cohort 2010/2011. Nine out of the 13 invited schools participated, and
these schools included all school types and were located in different cities and townships.
School performance data were collected from school records. To gather the report card
grades, the researcher either went to the schools to derive data on the spot in collaboration with
the IT manager, or the school sent the data via email. We only included participants in the
analyses for whom we had performance scores of grades 7, 8 and 9. Students generally do not
repeat a class in the Netherlands but do change school type if necessary. Since most of the
participating schools offer multiple school types, also if a student changed school type during
these years, he or she could still be included in the study. No information was available about
the percentage of students who had left the school, for example because of moving to another
city. Anonymity of students in the dataset was guaranteed by ascribing every participant a
random number before the data were used in analyses.
Measures
Student performance was indexed using the end-of-the-year report card grades from the first
3 years of secondary school (grades 7, 8 and 9). Report card grades in the Netherlands range
between 1 (extremely poor) and 10 (outstanding): Grades below 6 are considered insufficient
(i.e. not passing), whereas a grade of 6 or higher is considered sufficient (i.e. passing). End-of-
the-year subject grades are composed of the grades for all tests that a student takes in a
particular school year for that subject.
Table 1 Crosstab of changes in school types between grades 7 and 9
Grade 9
Grade 7
1 2 3 4 5 Total
1. pre-vocational 356 - 13 - - 369
2. pre-vocational/senior general 150 - 159 - 15 324
3. senior general 2 - 10 - 3 15
4. senior general/pre-university 103 - 261 - 181 545
5. pre-university 4 - 18 - 262 284
Total 615 461 461 1537
Light grey boxes represent students who changed to a higher-level school type (total=371). Middle grey boxes
represent students who changed to a lower school type (total=538). Dark grey boxes represent equivalent school
types in grades 7 and 8 (total=628). The total number of students adds up to 1537 due to 7 missing scores on
school type in grade 7
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To study overall performance trends, we averaged the end-of-the-year report card grades
across all school subjects into an overall end-of-the year report card grade. In addition, we
created a core subjects grade by taking the average end-of-the-year report card grades for
Dutch, English and mathematics.
Analyses
We analysed developmental performance patterns in grades 7 to 9 using multilevel regression
analyses with two levels (Snijders and Bosker 2012). Level 1 consisted of time point within a
student, and level 2 was student. First, we tested a model with time as a level 1 indicator of
multiple time points (model 1a). Next, we added the moderating variables gender (boys, girls;
models 1b and 1c) and school type in grade 9 (pre-vocational, senior general and pre-
university; models 1d and 1e). School type in grade 9 was chosen as the reference school
type because it is considered to have the best predictive value for the school type in higher
secondary education. Moreover, the mentioned models 1a to 1e were fitted for both overall
performance and performance in the core subjects Dutch, English and mathematics.
In a second model, we added to model 1a the variable change in school type between
grades 7 and 9 (up, equal or down; see Table 1). Performance level may be affected by a
change in school type: For example, if a student moves from senior general to pre-university
education, this might lead to declining report card grades, whereas a move from secondary
general to pre-vocational might lead to higher grades. Such changes in report card grades may
affect performance trends between grades 7 and 9. To control for this possibility, we added the
variable ‘change in school type’ in model 2.
In models 1a to 2, fixed and random effects of time were included, while in models 1b to 2,
also fixed effects of the group variables were included. In models 1c and 1e, cross-level
interactions were added between time and the group variables. Both linear and piecewise linear
models were fitted. Piecewise linear models have more parameters and therefore a better fit.
For ease of interpretation and because the group trends in the piecewise linear models were
very similar to the linear trends, only the results of the linear multilevel models are presented.
Descriptive statistics were provided in order to comprehend whether high initial performance
causes student performance to develop differently from the general developmental pattern.
Data from all 3 years were normally distributed. The level 1 residuals were normally
distributed for all multilevel models. Furthermore, for all models, the plots of predicted values
versus residuals showed no non-random patterns. We therefore concluded that the assumptions
of the multilevel models are reasonably well met.
Results
Descriptive statistics provided in Table 2 are consistent with the expected decline in student
performance in lower secondary education. The average overall mean report card grade for all
students dropped from 7.10 (SD=0.53) in grade 7 to 6.83 (SD=0.54) in grade 8 and 6.57
(SD=0.55) in grade 9. This declining trend was observed for the different school types and for
boys and girls.
The results of the different models that were tested are shown in Table 3. Model 1a serves
as a variance component model, dividing the intercept variance into different variance
components at both levels (Hox 2010). From this model, we calculated that 74 % of the
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variance in report card grade was located at the higher (student) level. This means that 26 % of
the variance is located at the first—time point—level. Multilevel analysis was justified, as a
high percentage of variance was located at the second level (74 %, z=21.27, p<.001). Time is
a significant predictor of student performance in model 1a (t(1542)=−39.60, p<.001). With
every grade (one time point), end-of-the-year report card grades decrease by 0.27. There is a
significant correlation between the intercepts and the slopes of the regression lines of the
students (z=−7.64, p<.001). The negative correlation (r=−.38) indicates that students with a
relatively high mean report card grade in grade 7 show a relatively fast decline between grades
7 and 9.
Moderator 1: gender
Model 1b tested the potential sex differences in the performance development. The main
effect of gender was a significant predictor. This model fitted the data significantly
better than model 1a (χ2=66.12, df=1, p<.001). Model 1b shows that on average boys
initially score lower than girls (intercept girls=7.19, intercept boys=7.00). Model 1c
extended the previous model with a cross-level interaction between time and gender.
This interaction was non-significant (t(1550.46)=1.12, p=.26). The decline of student
performance, therefore, is the same for these two groups over time. Also, model fit did
not increase using model 1c, when compared with model 1b (χ2=1.26, df=1, p=.26).
When compared with model 1a, gender explains 4.8 % of the variance in end-of-the-
year report card grades at the student level, which is a moderate effect size (Snijders and
Bosker 2012).
Moderator 2: school type
Model 1d was fitted in order to test whether performance development differs across school
types, with gender also taken into account. This model shows that school type is a significant
predictor. Model 1d significantly improved model 1b (χ2=339.68, df=2, p<.001). Model 1e
extended the latter model through a cross-level interaction between time and school type. This
addition increased model fit (χ2=24.35, df=2, p<.001). Model 1e shows that in grade 7, girls
Table 2 Performance levels in grades 7 to 9
n Performance grade 7 (SD) Performance grade 8 (SD) Performance grade 9 (SD)
School type grade 9
Pre-vocational 615 6.90 (0.53) 6.69 (0.57) 6.44 (0.51)
Senior general 464 7.01 (0.42) 6.70 (0.40) 6.46 (0.50)
Pre-university 465 7.45 (0.47) 7.15 (0.51) 6.83 (0.57)
Gender
Boys 753 7.00 (0.51) 6.73 (0.50) 6.48 (0.51)
Girls 791 7.20 (0.54) 6.93 (0.56) 6.65 (0.58)
Total 1544 7.10 (0.53) 6.83 (0.54) 6.57 (0.55)
School type grade 9 was used as the grouping variable for school type. Pre-vocational consists of basic advanced,
mixed and theoretical streams; senior general and pre-university also include bilingual variants
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in pre-university education (7.55) score highest on average, while boys at pre-vocational
education score lowest (6.81). When compared with model 1b, school type explains 24.2 %
of the variance in performance at the student level, which is a very substantial effect size. In
model 1e, gender and school type together explain 28.7 % of the variance in performance.
Thus, the common variance between gender and school type is only 0.3 %, which shows that
the two predictors are practically independent.
Figure 1 visually represents model 1e, showing the effects of both gender and school
type over time. This figure shows no interaction effect of time and gender, thus boys’
and girls’ performance developed at the same pace between grades. Girls did score
higher than boys in all three grades, due to the found main effect. An interaction between
time and school type was found, meaning that the developmental pattern was not the
same for every school type. In Fig. 1, we see that students in pre-university education
perform highest when compared with students in the other school types in all three
grades. The expected performance decline was observed for all three school types with
Table 3 Multilevel models for performance with gender, school type, and change in school type as predictors
Model 1a Model 1b Model 1c Model 1d Model 1e Model 2
Fixed effects
Intercept 7.10 (.01)** 7.19 (.02)** 7.20 (.02)** 7.51 (.02)** 7.55 (.02)** 7.42 (.02)**
Level 1 time −0.27 (.01)** −0.27 (.01)** −0.28 (.01)** −0.27 (.01)** −0.31 (.01)** −0.36 (.01)**
Level 2
Boys −0.19 (.03)** −0.21 (.03)** −0.19 (.02)** −0.19 (.02)**
Boys * time −0.02 (.01)
Pre-voc. −0.47 (.03)** −0.54 (.03)**
Sen. gen. −0.43 (.03)** −0.46 (.03)**
Pre-voc. * time 0.08 (.02)**
Sen. gen. * Time 0.04 (.02)*
Equal −0.16 (.03)**
Down −0.67 (.03)**
Equal * time 0.08 (.01)**
Down * time 0.17 (.02)**
Random effects
σ2e (residual) 0.08 (.003)** 0.08 (.003)** 0.08 (.003)** 0.08 (.003)** 0.08 (.003)** 0.08 (.003)**
σ2u0 (intercept) 0.23 (.011)** 0.22 (.010)** 0.22 (.010)** 0.17 (.009)** 0.17 (.009)** 0.15 (.008)**
σ2u1 Slope 0.03 (.003)** 0.03 (.003)** 0.03 (.003)** 0.03 (.003)** 0.03 (.003)** 0.03 (.003)**
σ2u0u1 Covariance −0.03 (.004)** −0.03 (.004)** −0.03 (.004)** −0.03 (.004)** −0.02 (.004)** −0.01 (.004)**
−2LogLikelihood 5546.21 5480.09 5478.83 5140.41 5116.06 4993.80
Reference groups are groups with the highest performance level: girls (as compared to boys), pre-university (as
compared to the other school types) and changing to a higher school type (as compared to the other change in
school type groups). Standard errors are in parentheses. Model 1a = variance component model, model 1b =
model 1a + main effect gender, model 1c = model 1b + interaction effect gender, model 1d = model 1b. + main
effect school type, model 1e = model 1d + interaction effect school type, model 2 = model 1a + main and
interaction effects change in school type
*p<.05, two-tailed; **p<.001, two-tailed
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similar steepness for pre-university and senior general secondary education and a less
steep decline for pre-vocational education.
Moderator 3: initial performance level
The negative correlation (r=−.38) between time and performance level as reported in model 1a
showed that performance of students who start at a higher level generally declines at a faster
rate. As a next step, we distinguished the performance development of students who started at
a high performance level at the end of grade 7, in order to analyse whether this specific group
of students shows a different developmental pattern than students with moderate to low report
card grades. In grade 7, 92 students (6.0 %) have an average report card grade equal to or
greater than an 8. Of these ‘high performers’, only 19 students (20.7 %; and 1.2 % of the total
sample) still performed at that level by the end of grade 9. These students all are in pre-
university education, and 16 of them are girls. This means that most students who start at a
high performance level also show the downward trend.
Performance in the core subjects
Models 1a to 1e in Table 3 each illustrate downward trends in overall student performance.
Similar to these models, models 1a to 1e in Table 4 show performance development in the core
subjects. In general, models 1a to 1e in Table 4 show that performance development in the
three core subjects is equal to that over all subjects. The performance level is somewhat lower
for the core subjects, but the developmental trend is the same and declines between grades 7
and 9.
From model 1a, we calculated that 68.4 % of the variance in report card grades for
the core subjects was located at the student level. This model shows that time was a
significant predictor of the mean grade (t(1540.62)=−28.13, p<.001). With every year
(one time point), the mean grade for all core subjects taken together decreases by
0.27. The negative correlation between intercept and slope (r=−.49) indicates that
students with a relatively high mean grade in year 1 show a relatively fast decline
Fig. 1 Performance in grade 7 to 9 of boys and girls at different school types
Trends in student performance in lower secondary education 603
between grades 7 and 9. Model 1b shows that on average boys initially score lower
than girls (intercept girls=7.09, intercept boys=6.82). This model fitted the data
significantly better than model 1a, which included only time as a predictor (χ2=
86.83, df=1, p<.001). Compared with model 1a, gender explains 4.5 % of the
variance of the mean grade at the student level. Model 1c was fitted in order to
check whether the slopes of boys and girls were equal. This model did not improve
the previous model (χ2=1.28, df=1, p=.26), and the cross-level interaction between
time and gender was non-significant (t(1548.36)=−1.13, p=.26). Performance devel-
opment in the core subjects, therefore, is the same for these two groups over time.
The main effect of school type is a significant predictor in model 1d. This model
fitted the data better than model 1b (χ2=159.46, df=2, p<.001). Cross-level interac-
tions between time and the school types were added in model 1e, which appeared to
be significant for both pre-vocational education (t(1539.32)=6.14, p<.001) and senior
general secondary education (t(1538.09)=3.50, p<.001). Model 1e represented the
data better than the previous model (χ2=37.37, df=2, p<.001). In model 1e, gender
and school type together explain 19.4 % of the variance in performance. Thus, the
Table 4 Multilevel models for performance in core subjects (Dutch, English and mathematics) with gender and
school type as predictors
Model 1a Model 1b Model 1c Model 1d Model 1e
Fixed effects
Intercept 6.95 (.02)** 7.09 (.02)** 7.07 (.03)** 7.36 (.03)** 7.45 (.03)**
Level 1 time −0.27 (.01)** −0.27 (.01)** −0.25 (.01)** −0.27 (.01)** −0.34 (.02)**
Level 2
Boys −0.28 (.03)** −0.26 (.04)** −0.28 (.03)** −0.28 (.03)**
Boys * time −0.02 (.02)
Pre-voc. −0.35 (.03)** −0.50 (.04)**
Sen. gen. −0.45 (.04)** −0.54 (.05)**
Pre-voc. * time 0.14 (.02)**
Sen. Gen. * time 0.08 (.02)**
Random effects
σ2e (residual) 0.18 (.006)** 0.18 (.007)** 0.18 (.007)** 0.18 (.007)** 0.18 (.007)**
σ2u0 (intercept) 0.39 (.020)** 0.37 (.020)** 0.37 (.020)** 0.32 (.018)** 0.32 (.018)**
σ2u1 Slope 0.05 (.006)** 0.05 (.006)** 0.05 (.006)** 0.05 (.006)** 0.04 (.006)**
σ2u0u1 Covariance −0.07 (.009)** −0.07 (.009)** −0.07 (.009)** −0.06 (.008)** −0.06 (.008)**
−2LogLikelihood 8619.74 8532.91 8531.63 8373.45 8336.08
Reference groups are groups with the highest performance level: girls (as compared to boys), pre-university (as
compared to the other school types) and changing to a higher school type (as compared to the other change in
school type groups). Standard errors are in parentheses. Model 1a = variance component model, model 1b =
model 1a + main effect gender, model 1c = model 1b + interaction effect gender, model 1d = model 1b + main
effect school type, model 1e = model 1d + interaction effect school type
*p<.05, two-tailed; **p<.001, two-tailed
604 L.A. Wijsman et al.
common variance between gender and school type is only 0.1 %. Performance
development in the separate subjects Dutch, English and mathematics showed similar
downward patterns.
Changes in school type
Finally, we assessed possible effects of changing school type using a multilevel model.
Model 2 in Table 3 extends model 1a by including the variable change in school type
with the following three categories: students who stayed in an equivalent school type
across lower secondary school (equal), students who rose to a higher level school type
(up) and students who dropped to a lower level school type (down). Figure 2 is a visual
representation of model 2. The figure shows that there are different intercepts in grade
7. Furthermore, the figure shows downward trends for each group, and a significantly
different relation between performance and time for the three groups (interaction
between change in school type and time). This declining trend was steepest for the
group of students that rose to a higher-level school type, and least steep for those
students who dropped to a lower level school type. When we study performance of
students who dropped to a lower-level school type, the performance decline was
somewhat steeper for students who changed from a combined senior general/pre-
university to a senior general level (Mperformance grade 7=6.96, Mperformance grade 9=
6.42; performance difference=−0.54), than for students who dropped from a combined
senior general/pre-university (Mperformance grade 7=6.62, Mperformance grade 9=6.42;
performance difference=−0.20) or a combined pre-vocational/senior-general
(Mperformance grade 7=6.60, Mperformance grade 9=6.43; performance difference=−0.17)
to a pre-vocational level. Moreover, all groupings dropped to a lower performance level
between the seventh and ninth grade, regardless of staying at the same school level or
not. Even students who changed to an ‘easier’ school level still decreased in their
performance level.
Fig. 2 Line diagram of
performance for students grouped
according to change in school type
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Discussion
In the present study, we investigated to what extent an overall declining pattern in student
performance in lower secondary education was apparent, and to what extent this pattern was
moderated by gender, school type and initial performance level. Additionally, the models were
also evaluated for performance in the core subjects. The results were as hypothesized and
showed a clear linear decline in overall student performance as well as for the core subjects
Dutch, English and mathematics. This decline in student performance corresponds with a
decline in investment and academic performance in the same age period as reported by
Peetsma et al. (2005) and Gottfried et al. (2007). Due to the longitudinal approach and the
inclusion of several moderators, the present study provides more detailed and compelling
evidence for declining student performance in lower secondary education.
The performance decline was found regardless of the moderators that were distinguished in this
study: gender, school type and initial level. These moderators, however, did sometimes affect the
performance level itself or the strength of the performance decline. First, boys start at a lower
performance level than girls after the transition to secondary education, and their performance
subsequently decreases in a pattern similar to that found for girls. This means that performance
declines for girls and boys but that girls maintain their relative advantage. A similar developmental
pattern for boys and girls is in line with the findings of research by Mok et al. (2014) and Watt
(2004), who did not find evidence for a gender intensification or gender convergence hypothesis.
Watt (2004) observed an already existing difference between boys and girls at the start of their
school career. Research findings regarding differences between boys and girls have been explained
by using culture perspectives, stating that boys’ culture is less study-oriented than girls’ culture in
Belgium (van Houtte 2004). In addition, research in America has shown that girls are more self-
disciplined in studying than boys (Duckworth and Seligman 2005).
Second, when we grouped students based on their school type—pre-vocational, senior
general and pre-university—we found that students at all school types showed the expected
performance decline. At the same time, an interaction between school type and time was
found. The results showed that the decrease in performance level is steepest for pre-university
students. Pre-university students started with the highest performance level in grade 7 and
showed the steepest decline. Nonetheless, by the end of grade 9, students in pre-university
education still have the highest performance level. While students in senior general secondary
education had higher performance levels than pre-vocational students in grade 7, by the end of
grade 9 both groups have equal performance levels.
Third, the linear decline in student performance was observed regardless of initial perfor-
mance level. At the same time, performance of students with a high initial level generally
declined at a faster rate than performance of students who started at a lower level. In addition, a
group of 92 high performers was identified in grade 7, of whom only 19 students were able to
maintain this level into the ninth grade. Thus, only very few students are able to maintain a
high performance level during lower secondary education.
Explaining the performance decline
Motivational and cognitive factors may play a role in the observed performance decline. In
order to perform well, students need to be motivated to put effort into their schoolwork, and
they have to be able to keep up with the increasing cognitive demands as they proceed through
secondary school.
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Motivational factors related to performance development We hypothesized the perfor-
mance decline on the basis of two underlying assumptions: (1) that motivation declines during
secondary school and (2) that motivation and student performance are interrelated. The
motivation decline is found for various facets of motivation, such as intrinsic motivation
(Pintrich and de Groot 1990; Wigfield and Wagner 2005), mastery goal (Shim et al. 2008) and
time investment (Peetsma et al. 2005). Therefore, when explaining the performance decline
during secondary school, several motivational factors may be important.
A first motivational factor related to the question of putting effort into schoolwork is utility
value. This concept describes the perceived usefulness of an academic subject in the present
and the future. Usefulness of a school subject for students’ lives is not always clear to them.
Utility value was found to decline for both boys and girls between grades 7 and 11 in the
context of mathematics (Chouinard and Roy 2008; Watt 2004). In the context of the present
study, utility value may influence performance. Besides a lack of relevancy of school subjects
for students’ lives, the Dutch grading system may also be a factor in explaining decreasing
utility value. Grading in the Netherlands ranges between 1 and 10, but a 6 is generally
sufficient to pass a test and to advance to the next grade. Therefore, there seems to be no
reason to invest extra effort to obtain higher grades. This mentality of mediocrity, that is
reaching a sufficient result with minimal effort, is currently often discussed in Dutch politics.
The Dutch Inspectorate of Education (2014) ascertained that both the intrinsic and the extrinsic
motivation of Dutch students were at a low level compared with those in other countries.
Two additional explanations have been offered for the motivational decline in secondary
school. First, amisfit between the student and the environment (Eccles et al. 1993) was reported.
This so-called stage-environment misfit means that the school environment does not fit the
needs of students, leading to friction between what a student wants and the opportunities offered
by the school. This friction is linked to negative development ofmotivation and self-perceptions
(Eccles et al. 1993). The second is a shifting relevance of life domains for adolescents (Peetsma
1997, as cited in Peetsma and van der Veen 2011). This means that the value of other life
domains, such as social value, becomes larger than the value of school.
Juvonen and Murdock (1995) investigated the social value of putting effort into schoolwork in
three age groups. They found that 10- and 12-year-olds were eager to show their teachers and peers
that they worked hard, while amongst 14-year-olds, this was not done. The social value of effort
changed between these age groups, as the 14-year-olds saw diligence as positive to teacher approval
but negative to peer popularity. The age group in Juvonen andMurdock’s study is similar to that in
our study, and social value may be an important factor in decreasing performance. Students may
sometimes fear being downgraded in the peer group, or even being bullied because others think they
are showing off. Another reason for adolescents to put less effort into their schoolwork is that they
tend to believe that ability is a stable internal trait (Anderman and Maehr 1994).
As a final motivational factor, Duckworth and Seligman (2005) argue that, with regard to
performance at school, self-discipline becomes especially important in secondary school. It
may be that students lack self-discipline in studying and therefore have a relatively low level of
performance. As the school curriculum requires more independence of students when they
proceed to higher grades, it is possible that their self-discipline is not strong enough to cope.
Cognitive factor related to performance development Cognitive ability might also be a
contributing factor to the observed performance decline. As secondary school proceeds, subject
content changes in nature. The ultimate learning goals often contain higher-order skills such as
evaluating and creating (Krathwohl 2010), instead of less complex such as remembering and
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understanding. The more complex the skills, the more demanding the cognitive challenge for
students. The skills distinguished in Bloom’s taxonomy are also used in the assessment of subjects.
The assessments, therefore, become cognitively more demanding over the years. In order to be
able to master the more difficult cognitive activities, metacognitive skills need to be developed.
Metacognitive skills refer to the procedural knowledge necessary to reflect on one’s learning
activities (van der Stel and Veenman 2010). These skills develop in adolescence, and especially
during grades 7 to 9 at about 12 to 15 years of age (van der Stel and Veenman 2010). In addition,
neuroscientific research has shown that the frontal cortex is involved inmetacognition (Fernandez-
Duque et al. 2000) and this part of the brain continues to develop during adolescence (Steinberg
2005). Therefore, metacognition during the first years of secondary education may not be fully
developed yet, making it more difficult for students to keep up with more complex tasks at school.
Implications
Implications of the present study focus on possible strategies to tackle the performance decline.
The proposed motivational and cognitive explaining factors are used to structure these
implications. When reasoning from the motivational factor, an intervention focused on
strengthening the utility value of school subjects may be helpful. Hulleman et al. (2010) studied
an example of such an intervention. In their study, the authors found that a writing intervention that
encouraged students to discover how school tasks are connected to their own lives increased utility
value perceptions, which in turn predicted increased performance and interest. The effects were
strongest for low-scoring students. Second, from amotivational perspective, an intervention could
focus on the social value of effort. Such an intervention should focus on peer-interaction, as older
students see effort as a negative influence on peer popularity (Juvonen andMurdock 1995). A third
intervention from a motivational perspective could focus on increasing self-discipline. In order to
increase self-discipline, a focus on strengthening volitional strategies may be in place. Volitional
strategies refer to persistence in task focus and effort investment, also in a context that may contain
distractions (Boekaerts et al. 2010). An example for strengthening volitional strategies in order to
increase students’ focus on learning goals is a strategy training in good work habits (Boekaerts and
Corno 2005). Additionally, a teacher can model effective strategies (Boekaerts et al. 2010).
Reasoned from the cognitive factor, and the possible lack of metacognitive skills, a training
of these skills may help students to better be able to keep up with increasingly difficult subject
content. Metacognitive skills training for instance has led to increased mathematics perfor-
mance on a criterion-referenced test including mathematics problems, and a better attitude
towards mathematics in students scoring low on mathematics (Cardelle-Elawar 1992). Train-
ing on metacognitive skills and working memory additionally led to improved arithmetic
problem solving skills in 8- to 10-year-olds (Cornoldi et al. 2015).
Limitations and recommendations for future research
The observed performance decline is explained in terms of motivational and cognitive factors.
The data set for the present study was derived from regular school records, and these records
did not include data on motivation and cognition. In future studies, it would be important to
include the assessment of these factors and to investigate their relationship with the perfor-
mance decline. Our recommendation is to include motivational and cognitive measures such as
social value, utility value, self-discipline and metacognitive skills in future research.
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This study specifically studied report card grades as a performance measure, because these
are the performance measures which in schools are used to determine ones school career.
Therefore, report card grades are very important in daily educational practice. In this study,
report card grades were the only dependent variable, and future research can include other
measures of performance, such as scores on standardized tests, or vertically equated scores, to
investigate whether the decreasing performance level can be replicated with other performance
measures. This may be useful, since report card grades are influenced by different factors such
as ability, motivation and effort of a student, but also the curriculum and the way the subject
content was tested and graded. It was beyond the scope of the present paper to disentangle the
various factors that influence report card grades. Moreover, it may be interesting to replicate
the results with different performance measures such as vertically equated scores, as these
scores are specifically meant to map ability differences between grades.
Our study sample constitutes a cross section of the Dutch secondary school population. We
do not expect differential effects of socio-economic background and living area (rural or
urban) on the observed performance decline, but we were unable to test this with the data
provided by the schools. In future research, these variables could be explicitly tested to rule out
that these factors affect the performance decline.
The present study focused on the performance of students in lower secondary education, as
this period seems especially relevant for a decline in performance. In future studies, it would be
worthwhile to include older adolescents. According to the motivation literature, motivation
seems to decline in early adolescence but appears to rebound in middle adolescence. The
motivation literature does show a slight increase in motivation around the age of 16 (e.g.
Gottfried et al. 2001), and it would be interesting to investigate whether this would translate
into increasing student performance during the second half of secondary education.
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